Introduction
Juvenile Idiopathic Arthritis (JIA) is the most common form of chronic arthritis in children and an important cause of both the short term and long term morbidities. JIA is the new terminology proposed by International League of Associations of Rheumatologists (ILAR) 1 . Management of JIA is rapidly changing as the need for more effective treatment is regularly documented by different studies 2 . For providing a more standardized approach in choosing the end points for clinical trials in juvenile idiopathic arthritis (JIA) patients, a core set of outcome variables had been developed.
A preliminary definition of improvement (PDI) was also formulated through an international effort 3 . These recommendations were formed after review of evidence from the literature and previous trials that specific measures meet required criteria for evaluative instruments including validity, reliability and responsiveness 4 . Among the validity criteria, responsiveness of the instruments used is of particular importance in planning clinical trials 5 . According to Ruperto et al, responsiveness of a clinical measure is defined as the ability to detect a clinically meaningful change, such as a change that clinicians or patients think is discernible and important 6 . To assess the responsiveness, the more commonly used measures are the standardized response median (SRM) and the effect size (ES) 6 . This study was designed to investigate the responsiveness of disease activity measures in juvenile idiopathic arthritis (JIA) patients treated with methotrexate (MTX) using the standardized response median (SRM) and the effect size (ES).
Materials and Methods
It was a prospective observational study. This study was carried out in the department of Paediatrics, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh during the period of June 2005 to December 2007. Patients attending the paediatric rheumatology follow-up clinic, BSMMU were enrolled in this study. For enrollment in the study patients had to have diagnosis of JIA according to the International League Against Rheumatism (ILAR) criteria 7 . JIA patients aged more than 5 years were included in the study. Patients having gross deformities, contractures and patients who were getting disease modifying agents and steroids were excluded from the study.
A total of 58 consecutive patients were enrolled in the study but 40 patients completed their regular followup. Informed consent was taken from all the parents or attendant before enrollment in the study. Permission was taken from ethical committee of the institution prior to start of this study.
Data were collected using standardized questionnaire containing all the core set of outcome variables. Disease activity measure was assessed at the time of diagnosis as a baseline and after six months of treatment. All patients received methotrexate (MTX) orally at a dose of 10 mg/m 2 /wk as single dose. Nonsteroidal anti-inflammatory drugs (NSAID) was also given along with MTX in oligoarticular and enthesitis related arthritis (ERA) patients. Prednisolone was prescribed to the polyarticular and systemic onset patients at a dose of 0.5 mg to 1 mg/kg/day for 2 to 4 weeks and then tapered off in next 4 to 8 weeks.
ACR Outcome measures:
All the six ACR core set variables 8 were assessed in the study which included: 1) Physician's global assessment of disease activity on a 10 cm horizontal visual analog scale. 2) Parents or patients global assessment of disease activity by the same scale. 3) Patient's assessment of physical function assessed by bengali version of childhood health assessment questionnaire (CHAQ-B).
4) Number of joints with active arthritis.
5)
Number of joints with limited range of motion 6) Acute phase reactant -erythrocyte sedimentation rate (ESR)
Global assessment of disease activity by physician and patient /parent was done by using Visual analog scale (VAS). A 0-10 cm horizontal scale was taken to represent the status of global assessment of disease activity. The line started at zero which indicated absent disease activity and the extreme end of the line was at 10 cm indicating maximum (100%) activity of the disease 9 . Functional assessment was done by using bengali version of childhood health assessment questionnaire (CHAQ-B). Bengali version of CHAQ was previously validated and compared with original and different modified CHAQ prior to this study and it was found reliable 10 . CHAQ scores range from 0 -3 with 0 representing the best functional ability and 3 being the worst 11 . All assessment was done by the same investigator. Disease activity assessed by ACR core set outcome measures at baseline and final follow up at 6 months was compared.
Statistics: In this study outcome variables were not normally distributed. So, non-parametric methods had been used for assessing the responsiveness. According to parametric statistics, the standardized response mean (SRM) is the mean change in the score from base line to the follow-up visit divided by the standard deviation of this change. The effect size (ES) is the mean change in score divided by standard deviation of baseline score. When non-parametric statistics are used, the mean is changed to median and the standard deviation is changed to three-quarters of the interquartile range. Therefore, highest SRM and ES values indicate greater responsiveness 12 . Data were analyzed using software SPSS 10 for windows and Excel 5.0 (Microsoft corporation).
Results
A total of 40 children with JIA, 29 boys and 11 girls completed six months treatment and follow-up. The age at presentation of JIA ranged from 7 to 16 years. Disease duration at the beginning of MTX therapy ranged from 6 weeks to 60 months. The disease subtypes were polyarthritis in 18(45%) patients (2 rheumatoid factor positive), oligoarthritis in 11(27.5%) patients, systemic onset arthritis in 5 (12.5%) patients and enthesitis related arthritis in 6 (15%) patients. 
Discussion
Among the sensitivity statistics measures to assess the responsiveness, the more commonly used measures are the standardized response mean (SRM) and effect size (ES). This study investigated the responsiveness of outcome measures in JIA patients treated with MTX using SRM and ES. The results of our analysis indicated that articular and subjective variables were better responsive. Laboratory variables (ESR) showed intermediate responsiveness.
Functional ability (CHAQ) was least responsive (Table-1 ). Responsiveness of outcome measure had rarely been investigated in JIA. Ravelli et al in their study found that subjective variables of the disease activity, either by the physician's or parent's, were the most responsive measures, whereas functional ability had the lowest responsiveness 12 . Their study population included only polyarticular JIA patients. In another study of JIA patients with oligoarthritis done by Ruperto et al, the physician's global and articular variables showed maximum responsiveness, whereas functional ability measured by CHAQ was the least responsive 6 . A similar study which included both polyarthritis and oligoarthritis JIA patients showed that articular variables and ESR had greater responsiveness 13 . They also showed that among the subjective variables the physician's assessment was the most responsive and assessment by the parent's was the lowest one 13 . Our study also found similar results: physician's global assessment being the highest responsive and parent's/ patient's being lower than physicians (Table-1) . Similar results had been reported in adult patients with rheumatoid arthritis 14 . Most of the studies done to investigate the responsiveness of outcome measures in JIA patients found that the functional ability measured by CHAQ was least responsive 6, 12, 13 . Our study also found similar results.
Health status measures had been shown to be sensitive to change over long duration in clinical trials and observational studies in adult rheumatoid arthritis (RA) 15 . The low performance of the CHAQ should be considered with caution in this study because in our study sample size was small (only 40 sample) and duration was only 6 months.
Laboratory variables (ESR) showed intermediate responsiveness in our analysis. Previous studies in adult RA differed greatly in their estimation of the relative responsiveness of the ESR; in some studies it was reported to be one of the high responsive measure 16 , while in other, its responsiveness was relatively poor 17 .
To assess responsiveness, we used a sensitivity statistics by measuring both the SRM and the ES. Although statistically similar, the ES and the SRM may give different results depending on the differences in relative magnitude between baseline and change score interquartile range, as the median change is fixed for both the methods 12 . Among the subjective variables, both physician's and patient's global assessment, median baseline value was high as because most of the patients enrolled in this study had severe disease. Mild or moderate cases were only a few. After therapy there was marked improvement found in the both physician's and patient's global assessment. So, the numerical results showed that the ES was 0 (zero). As explained above, it could be due to high median baseline values. Also may be for non-parametric value of this study, the SRM values for responsiveness were found consistant, whereas the ES was inconsistent.
Conclusion
While standardized response mean (SRM) and effect size (ES) had been used to evaluate the responsiveness, the results of our study concluded that articular and subjective variables showed better responsiveness in JIA patients treated with methotrexate. Functional ability showed the lowest responsiveness. The responsiveness of disease activity measures in JIA patients should be further investigated in long duration study enrolling higher number of cases.
